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How rnany miles to Babylon?
Three score miles and ten.
Can I get there by candle-light?
$Ye_{\mathrm{t}}\mathrm{s}$ , and back again.
If your$\cdot$ $f\iota ee_{-}ls$ are nrmble and fight,
You may $gc_{J}^{\lrcorner}t_{J}$ there by candle-light. $*1$
, “How many miles to $\beta\omega?-\beta\omega$ ?)’ [4] ,
[4] .
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$X$ . $X$ ( 2 $\alpha X,$ $\gamma X$ ,
$\gamma X$ $\alpha X$ , $X$ .
$\alpha X\leq\gamma X$ , $cxX\simeq\gamma X$ $X$
Cpt(X) , , $\mathrm{C}\mathrm{p}\mathrm{t}(X)$ $\simeq$ ,
. , Cpt(X) $\leq$
$\}_{-}^{-}$ , $X$ $\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}-\check{\mathrm{C}}_{y}\mathrm{e}\mathrm{c}\mathrm{h}$ $\beta X$ $\leq$ .
$*3$
$X$ $\mathbb{R}$ $C^{*}(X)$ $C^{*}(X)$ (
) , , .
- , , $X$ $\alpha X$ , $X$ $\mathbb{R}$
$\mathrm{c}\gamma_{iX}-\mathrm{b}_{-}$ ( , $\overline{f}\in C^{*}(\alpha X)$ , $\overline{f}\lceil X=f$
.
$\grave{)}$ C $X$ , C $X$ $C^{*}(X)$
, . , C’ $X$ $\alpha X$ $C^{*}(X1$,
. , , $C^{*}(_{\backslash }X)$
$R$ , $X$ $\alpha X$ , $C_{\alpha X}=R$
, , ($1X$ $X$ $\mathbb{R}$
$Tt$ -. . , $X$ $\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}-\check{\mathrm{C}}$ech } $\backslash$ $\beta X$ ,
$f\subset$-C’ (X) $\beta X$ , $C_{\beta X}=C^{*}(X)$ .
$X$ $\alpha X$ , $X$ $A,$ $B$ . $\mathrm{c}1_{\alpha X}A\cap \mathrm{c}1_{\alpha X}B=\emptyset$
$A||B(\alpha X)$ , A $l \int B(\alpha X)$ $X$
, $aX\simeq\beta X$ , $X$ $A,$ $B$ $A||B(\alpha X)$
, .
, $X$ $\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}-\check{\mathrm{C}}\mathrm{e}\mathrm{c}\mathrm{h}$ $\beta X$ ,
, Smirnov Higson
.
$(X, d)$ $\mathbb{R}$ ( $d$ ) $U_{d}^{*}(X)$
$*2$ , .
$*3X$ , $X$ $\leq$ , , (Cpt(X), $\leq$ )
.
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- $U_{d}^{*}(X)$ $C^{*}(X)$ , ,
. $U_{d}^{*}(X)$ $u_{d}X$ , $(X, d)$
Smirnov . , Smirnov
.
$(X, d)$ $A,$ $B$ , $A||B(u_{d}X)$ $d(A, B)>()$
( [9, Theorem 25].
$X$ $\mathrm{M}(X)$ , $\mathrm{u}\mathrm{J}$ $X$
$\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}--\check{\mathrm{C}}\mathrm{e}\mathrm{c}\mathrm{h}$
$\beta X$ , $X$ Smirnov
.
1.1. [9, Theorem 2.11] $X$ , $(\mathit{3}X\simeq$
$\sup\{u_{d}X : d\in \mathrm{M}(X)\}$ . $*4$
$X$ $d$ , $d$ $X$
. $(X, d)$ ,
$d$ .
$(X, d)$ , $f\in C^{*}(X)$ ( $d$ ) slowly
oscillating , $r>0,$ $\epsilon>0$ , $X$ $K_{\gamma\cdot.\in}$
, $x\in X\backslash K_{\gamma \mathrm{g}j}$, am$(f” \mathrm{B}_{d}(x, r))<\epsilon$ .
$\mathrm{x}_{\mathrm{t}2}^{\ulcorner}$
$d$ slowly oscillating $C^{*}(X)$ $C_{d}^{*}(X)$ $C_{d}^{*}(X)$
$C^{*}(X)$ . $C_{d}^{*}(X)$
$\overline{X}^{d}$ , $(X, d)$ Higson . , $\mathrm{H}\mathrm{i}\mathrm{g}\llcorner \mathrm{s}\mathrm{o}\mathrm{l}\mathrm{l}$
, , .
$(X, d)$ $\{E_{0}, \ldots, E_{7\iota-1}\}$ ( $d$
) , $r>0$ $X$ $K_{r}$ ,
$x\in X\backslash K_{r}$ $\sum_{i<n}d(x, E_{i})>r$ , $X$
$A,$ $B$ , $A||B(\overline{X^{-d}})$ , $\{A, B\}$ $d$
( [2, Proposition 2.3].
$X$ , $X$ $\mathrm{P}\mathrm{M}(X)$
$X$ , $\mathrm{P}\mathrm{M}(X)\neq\emptyset$
[7, Lemma 3.1]. Higson $\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}-\check{\mathrm{C}}\mathrm{e}\mathrm{c}\mathrm{h}$
$*4$
$\sup$ , (Cpt(X), $\leq$ ) $\sup()$ .
.
$*5$ , , .
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, .
12. [7, Proposition 32] $X$ ,
, $\beta X\simeq\sup\{\overline{X}^{d} : d\in \mathrm{P}\mathrm{M}(X)\}$ .
1.2 How many “metrics” to $\beta\omega^{7}$.
, , –^ . ,
[4, 5, 6] .
$X$ $\mathrm{S}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{e}--\check{\mathrm{C}}\mathrm{e}\mathrm{c}\mathrm{h}$ $\beta X$ Smirnov
Higson ,
? , $\beta\omega$ ?
( ) , .
13. $X$ , $5a(X)$
76:
$5a(X)= \mathrm{n}1\mathrm{i}\mathrm{n}\{|D| : D\subseteq \mathrm{M}(X)\mathrm{B}1\text{ }\beta X\simeq\sup\{u_{d}X : d\in D\}\}$ .
14. , $X$ ,
$\mathfrak{h}a(X)$ :
$\})a(X)=\min\{|D| : D\subseteq \mathrm{P}\mathrm{M}(X)\mathrm{B}_{1^{-\supset}}\beta X\simeq\sup\{\overline{X}^{d} : d\in D\}\}$ .
, $[0, \infty)$ , . 0 dominating
I nber, , $\omega^{\omega}$ eventually dominating order $\leq*$ cofinal
.
L5. [6, Examples 23and 64] $\epsilon a([0, \infty))=\mathfrak{h}a([0, \infty))=0$ .
, , sa(\mbox{\boldmath $\omega$}) $=\mathfrak{h}a(\omega)=1$ .
$*\mathrm{b}$
.
, $5a(X)=1$ $\mathfrak{h}a(X)=1$ $X$ ,
.
$*\mathrm{b}d$
$\omega$ , $C^{*}(\omega)=U_{d}^{*}(\omega)$ $\beta\omega\simeq ud\omega$ . $\beta\omega\simeq\overline{\omega}^{\rho}$
, $\omega$ $\rho$ , .
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$X$ , $X$ $X^{(1)}$ $*7$
16. $\lfloor \mathrm{r}_{9}$ , Corollary 3.5] $X$ , .
1. $d\in \mathrm{M}(X)$ $\beta X\simeq u_{d}X$ . $*8$
$2$ . $X^{(1_{\grave{\mathit{1}}}}$ .
1.7. [7, Proposition 2.6] $X$ ,
.
1. $d\in \mathrm{P}\mathrm{M}(X)$ $\beta X\simeq\overline{X}^{d}$ .
2. $X^{(1)}$ .
, $\beta\omega$ S rnov Higson
, .
18. $\mathrm{M}’(X)=\{d\in \mathrm{M}(X1, : u_{d}X\not\simeq\beta X\}\prime \mathrm{P}\mathrm{M}’(X)=\{d\in \mathrm{P}\mathrm{M}(X) : \overline{X}^{d}\not\simeq\beta X\}$
. $\epsilon \mathfrak{p},$ $\mathfrak{h}\mathfrak{p}$ , :
$\mathit{5}\beta=\min\{|D||D\subseteq \mathrm{M}’(\omega),\forall F\in[D]^{<\aleph_{0}}(.\sup\{u_{d}\omega.\cdot d\in 7\mathrm{J}^{1}\text{ }\sup\{u_{d}\omega\cdot d\in D\}\simeq\beta\omega F\}\not\simeq(9\omega)\}$
$\mathfrak{h}\mathfrak{p}=\min\{|D||D\subseteq \mathrm{P}\mathrm{M}’(\omega)\forall F\in[D^{\aleph_{0}},.(\sup_{\in}\{\overline{\omega}^{d}:d\in F\}\grave{\mathrm{B}}^{1}\text{ }\sup\{^{o\frac{]^{<}}{e}d}\cdot dD\}\simeq\beta\omega\not\simeq\beta\omega)\}$
L9. $d_{1},$ $d_{2}\in \mathrm{M}(X)$ , $u_{d}$ , $X\leq u_{d_{2}}X$ . $d_{1}\preceq d_{2}$ $-*’\mathrm{J}$
, $d_{1},$ $d_{2}\in \mathrm{P}\mathrm{M}(X)$ , $\overline{X}^{d_{1}}\leq\overline{X}^{d_{2}}$ , $d_{1}\underline{\triangleleft}d_{2}$
$\epsilon \mathfrak{p}’,$ $\mathfrak{h}\mathfrak{p}’$ . $\epsilon \mathrm{t},$ $\mathfrak{h}\mathrm{t}$ :
$\epsilon \mathfrak{p}’=\min\{|D||D\subseteq \mathrm{M}’(\omega),$$Dl\mathrm{h} \preceq.|_{\llcorner}^{arrow}\text{ ^{}-}\mathrm{C}\epsilon\zeta \mathrm{n}\mathrm{J}T^{\backslash }\mathrm{B}1\text{ }\sup\{u_{d}\omega\cdot d\in D\}\simeq\beta\omega\vee.$
,
$\}$ .
$*7$ , $X$ $\mathrm{Q}$ , $\alpha$ (limit step
) $X$ $\alpha$-th Cantor-Bendixson derivative , $X^{(\alpha)}$ .
$*8$ $(X, d)$ , $X$ $d$ ( , $C(X)=U_{d}(X)$
) , $\mathrm{U}\mathrm{C}$-spaoe Atsuji space . , $c’*(X)=L_{d}^{r*}(X)$ ,
$\beta X\simeq u_{d}X$ . $\mathrm{U}\mathrm{C}$-space ,
.
$*9$ , $X$ $(X, d_{2})$ $(X, d_{1})$ .
10
$\mathfrak{h}\mathfrak{p}’=$
$\mathrm{n}$ $\{|D||D\subseteq \mathrm{P}\mathrm{M}\mathrm{B}\backslash$D’(\mbox{\boldmath $\omega$}s)u’pD{-\mbox{\boldmath $\omega$} d2i:-d\in |c\rightarrow D7 } \simeq \mbox{\boldmath $\tau$}\beta g\mbox{\boldmath $\omega$} ,$)\mathrm{M}’(\omega),$ $D\ovalbox{\tt\small REJECT} 2:\underline{\triangleleft}\mathrm{t}_{\vec{\mathrm{c}}}7\ovalbox{\tt\small REJECT} \text{ }\beta \mathrm{n}\vee\tau^{\backslash }$ , $\}$$\hslash\backslash 0\sup\{\overline{\omega}^{d} : d\in D\}\simeq\beta\omega$
$\epsilon \mathrm{t}=$
$\mathrm{n}$ $\{|D||D\subseteq \mathrm{M}’(\omega),$$Df\mathrm{h} \preceq-T^{\backslash }\backslash \ovalbox{\tt\small REJECT} F^{1}\mathrm{J}\text{ ^{}-}T\vee \mathrm{l}\mathrm{B}^{1}\text{ }\sup\{u_{d}\omega:d\in D\}\simeq\beta\omega$
,$.\mathrm{M}’(\omega),$ $Df\mathrm{h}\preceq-\tau^{\backslash }\backslash \ovalbox{\tt\small REJECT} P^{1}\mathrm{J}\text{ }arrow\tau\vee \mathrm{l}^{-}T$ ,
$\}$








, rnin $\emptyset=\infty$ , $\kappa$ $\kappa<\infty$ .
, $5\mathfrak{p}\leq\epsilon \mathfrak{p}’\leq\epsilon \mathrm{t},$ $\mathfrak{h}\mathfrak{p}\leq \mathfrak{h}\mathfrak{p}’\leq \mathfrak{h}\mathrm{t}$ . [4] ,
, . $\mathrm{c}\mathrm{o}\mathrm{v}(\mathcal{M}),$ $\mathrm{c}\mathrm{o}\vee(N)$ ,
, $\mathrm{u}$ $\omega$ nonprincipal
ultraffiter $P(\omega 1’$ $\mathrm{c}$ .
1.10. 1. [4, 43] $\max\{\mathrm{c}\mathrm{o}\vee(\mathcal{M}), \mathrm{c}\mathrm{o}\vee(N)\}\leq\epsilon \mathfrak{p}’$ .
2. [4, 6.12] Inax $\{\mathrm{c}\mathrm{o}\mathrm{v}(\mathcal{M}), \mathrm{c}\mathrm{o}\mathrm{v}(\Lambda’)\}\leq \mathfrak{h}\mathfrak{p}$ ’
3. [4, $5.3_{\rfloor}^{1}5\mathfrak{p}’\leq \mathfrak{U}$ .
4. $\lfloor 4$ , 57] Martin’s axiom $5\mathrm{t}=\mathrm{c}$ .
$\mathrm{c}-\vee/\backslash$ . [ $4$ , 5.10. 6.15] at $=\mathfrak{h}\mathrm{t}=\infty$ ZFC ) { .
, [6] . [ .
1.11. 1. [6, Corollary 37] $\max\{\mathrm{c}\mathrm{o}\mathrm{v}(\mathcal{M}), \mathrm{c}\mathrm{o}\vee(N)\}\leq 5\mathfrak{p}$ .
2. [6, Corollary 6.10] $\max\{\mathrm{c}\mathrm{o}\mathrm{v}(\mathcal{M}), \mathrm{c}\mathrm{o}\mathrm{v}(N)\}\leq \mathfrak{h}\mathfrak{p}$ .
3. [6, Theorem 4.3] $5\mathfrak{p}’\leq[$ .
4. [6. $\ulcorner\Gamma \mathrm{h}(^{\mathrm{Y}}.\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{r}\mathrm{r}16.11\overline{\rfloor}\mathfrak{h}\mathfrak{p}’\leq[$.
, st , $5\mathrm{t}<\infty,$ $\epsilon \mathrm{t}=\mathrm{c}\mathrm{c}$ ZFC [4]
. , $\mathfrak{h}\mathrm{t}$ , $\mathfrak{h}\mathrm{t}=\infty$
, $\mathfrak{h}\mathrm{t}<\infty$ . $*10$ , 2 , $\mathfrak{h}\mathrm{t}<\infty$
ZFC .
3 , $\beta\omega$ , $X$ $\epsilon a(X),$ $\mathfrak{h}a(X)$ .
‘ $10$ . , [6] , $\mathfrak{h}\mathrm{t}<\infty$
. , .
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. 3 , $X$ , $5a(X),$ $\mathfrak{h}a(X)$ , 1
0 , $\mathfrak{h}a(X)$ $X$
, $\mathfrak{h}a(X)$ 0 1
. , $\epsilon a(X)$ . , $X$
, $\epsilon a(X)$ (0 )
4 , $X$ , s $a(X)$
.
1.3 To $\beta\omega$ , or not to $\beta\omega$ :that is the question.
, $\mathfrak{h}\mathfrak{p}$ $\mathrm{J}$ , .
1.12. $\epsilon \mathfrak{p}=5\mathfrak{p}’$ ? $\mathfrak{h}\mathfrak{p}=\mathfrak{h}\mathfrak{p}’\nabla$.
1.13. $\mathfrak{h}\mathfrak{p}’\leq \mathrm{u}$ ?
1J4. $5\beta$ $\mathfrak{h}\mathfrak{p}$ ( $\mathfrak{p}’$ $\mathfrak{h}\mathfrak{p}’$ . st $\mathfrak{h}\mathrm{t}$ )
2 $\beta\omega$
$S= \prod_{n<\omega}[\omega]^{\leq n+1}$ 1 $S$ . $\angle[searrow]$
$\varphi,$ $\psi\in S$ , $\varphi\subseteq\psi$ , { $n<\omega$ $\varphi(n)$. $\subseteq\acute{\psi}(n)$
- $f\cdot\in\omega^{\omega}$ , $f$ $\langle\{f(n)\} : n<-\iota J’\rangle$ ,
$f\cdot\subseteq\varphi$ .
$n<\omega$ $h(n)>n+1$ $h\in\omega^{\omega}$ , $S$
$S_{h}$ , Sh=\Pi $<\omega[h(n)]^{\leq n+1}$ .
$H\in\omega^{\omega}$ , $H(n)=2^{2^{(n+1)^{2}}}$ .
, [6, Theorem 6.11] , $\mathfrak{h}\mathrm{t}$ .
2.1. $S_{H}$ $\theta$ $\langle$ $\varphi_{\xi}$ : $\xi<$
$\theta\rangle$ , $\mathfrak{h}\mathrm{t}\leq\theta$ .
1. $\xi<\eta<\theta$ $\varphi\xi\subseteq\varphi_{\eta}$ .
2. $f \in\prod_{n<\omega}H(n)$ , $\xi<\theta$ , $f\underline{\mathrm{D}}\varphi_{\xi}$ .
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, , $\mathfrak{h}\mathrm{t}<\infty$ , , $\omega$ Higson
$\beta\omega$ .
$\varphi\in S$ \mbox{\boldmath $\delta$} imn\rightarrow \infty $\frac{|\varphi(n)}{n+1}=0$ , $\varphi$ .
$S.\prime S_{h}$ $S’$ . $S_{h}’$
$A\subseteq S$ $\mathcal{X}\underline{\subseteq}\omega^{\omega}$ ,
add $(A)= \min${ $|\Phi|$ : $\Phi\subseteq A\mathrm{B}^{1\text{ }}\forall\psi\in A$ Ep $\in\Phi(\varphi\ovalbox{\tt\small REJECT}\psi)$ },
$\mathrm{c}\mathrm{o}\mathrm{v}(A,\cdot \mathcal{X})=\min\{|\Phi| : \Phi\subseteq A\mathrm{B}\backslash \text{ }\forall f\in \mathcal{X}\exists\varphi\in\Phi(f\subseteq\varphi)\}$,
non $(A; \mathcal{X})=\min\{|F| : F\subseteq \mathcal{X}\mathrm{B}\backslash \text{ }\forall\psi\in A\exists f\in F(f\mathrm{g}\psi)\}$
.
2.2. add $(S_{H}’)= \mathrm{c}\mathrm{o}\mathrm{v}(S_{H}’ ; \prod_{n}.{}_{<\omega}H(n))=\kappa$ , $\mathfrak{h}\mathrm{t}\leq\kappa$ .
. $\mathrm{c}\mathrm{o}\mathrm{v}(S_{H)}’. \prod_{n<\omega}H(n))=\kappa$ , $\{\varphi_{\xi} : \xi<\kappa\}\subseteq S_{H}’$ , $f \in\prod_{n<\omega}H(n)$
$\xi_{-}<\kappa$ $f\underline{\mathrm{D}}\varphi_{\xi}$ . , add $(S_{H}’)=\kappa$ ,
$\{\psi_{\xi} : \xi<\kappa\}\subseteq S_{H}’{}^{t}x$ ,
1. $\xi<\kappa$ $\varphi_{\xi}\subseteq\psi_{\xi}$ ,
2. $\xi<\eta<\kappa$ $\psi_{\xi}\subseteq\psi_{\eta}$
, . $\{\psi_{\xi} : \xi<\kappa\}$ 2.1 .
, add(N) ( )
add $(N)=\mathrm{n}\mathrm{o}\mathrm{n}$ $(S, \omega^{\omega})$ $_{-}^{\backslash }$ [1, Theorem 239]. , [3]
( . [ , $[= \sup\{\mathrm{c}\mathrm{o}\vee(S_{h}$ ; \Pi <’ $h(n)$ ) : $h\in\omega^{\omega}\}$ ) .
$\mathrm{b}$ unbounding number, , eventually dominating order \leq *(
$\mu)^{\omega}$ .
23. add $(.S’)=\mathrm{n}\mathrm{o}\mathrm{n}(S;\omega^{\omega})$ .
. add $(S’)\leq \mathrm{n}\mathrm{o}\mathrm{n}$ $(S’ ; \omega^{\omega})\leq \mathrm{n}\mathrm{o}\mathrm{n}(S;\swarrow)$ . non $(S;\omega^{\omega})\leq \mathrm{a}\mathrm{d}\mathrm{d}(S’)$
$\varphi\in S’$ , $\chi_{\varphi}$ C\swarrow ,
$\chi_{\varphi}(m)=\min\{l<\omega$ : $\forall n\geq l(|\varphi(n)|\leq\frac{n+1}{m+1})\}$
. $\varphi$ ( , $\chi_{\varphi}$ well-defined .
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$\kappa<\mathrm{n}\mathrm{o}\mathrm{n}(S;\omega^{\omega})$ , $S’$ $\kappa$ $\Phi$ . non $(S;\omega^{\omega})\leq$
$\mathrm{b}$ $|\Phi|<\mathrm{b}$ , $g\in\omega^{\omega}$ , $\varphi\in\Phi$ $\chi_{\varphi}\leq*g$
. $g$ . $rr\iota<\omega$ ,
$I_{m}=\{g(m^{2}), g(m^{2})+1, \ldots, g((m+1)^{2})-1\}$ ,
$\prod_{n\in I_{m}}[\omega_{\rfloor}^{\leq\lfloor_{m}^{n}}\rceil-\pi^{\frac{+1}{+1}\rfloor}=\{s_{m,i} : i<\omega\}$
( $r\rfloor$ $r$ ).
$\varphi\in\Phi$ , $\tilde{\varphi}\in\omega^{\omega}$ : $m<\omega$ , $7L\in I_{7’ l}$
$| \varphi(n)|\leq\frac{7}{m}\frac{\iota+1}{+1}$ , $\tilde{\varphi}(m)=i\Leftrightarrow\varphi\lceil I_{m}=s_{7n,i}$ ,
, $\tilde{\varphi}(m)=0$ . , $g$ $I_{m}$ , $\varphi\in\Phi$ , $4\mathrm{a}$
.
$7\mathit{7}l<\omega$ $\tilde{\varphi}(m)$ .
$|\Phi|=\kappa<\mathrm{n}\mathrm{o}\mathrm{n}(.S;\omega^{\omega})$ , $\psi\in S$ $\varphi\in\Phi$ $\overline{\varphi}\underline{\mathrm{L}}\psi’\backslash$
. $\psi^{\overline{/}}$ , $m<\omega,$ $n\in I_{m}$ $\mathrm{t}^{\overline{/}}$) $(n)=\cup\{s_{m,i}(n) : i\in.U’(_{\backslash }\gamma\gamma\iota)\}$
( , $n<g(0)$ $\overline{\psi}(n)=\emptyset$ ). , $\prime rr\iota<\omega^{1}$ .
$7?,$ $\in h_{\mathrm{t}}$ ,
$, \frac{\eta^{/)}(n)|}{n+1}\leq\frac{1}{n+1}$ . $\frac{n+1}{m^{2}+1}$ $(m+1)= \frac{m+1}{m^{2}+1}$
. $narrow\infty$ 0 . , $’\psi_{J}^{-}$ . ,
$\tilde{\varphi}$ $\psi$ , $\varphi\in\Phi$ $\varphi\underline{\mathrm{L}}\overline{\psi}$ .
, $\kappa<\mathrm{a}\mathrm{d}\mathrm{d}(S’)$ , $]$
24. $h_{1}\in\omega^{\omega}$ , $\mathrm{c}\mathrm{o}\mathrm{v}(S_{h_{1}}’ ; \prod_{n<\omega}h_{1}(n))\leq \mathrm{c}\mathrm{o}\mathrm{v}(S_{h_{2}} ; \mathrm{I}^{-}1_{\tau\iota<}". f\iota_{2}(n)\backslash )$
$h_{2}$ C\swarrow . , [ $= \sup\{\mathrm{c}\mathrm{o}\mathrm{v}(S_{h!}’. \prod_{n<\omega}h(n)\grave{)} : f1, \in w^{\omega}|\}$ .
. . $\text{ }$
25. $\aleph_{1}\leq \mathrm{a}\mathrm{d}\mathrm{d}(N)$ $\leq \mathrm{a}\mathrm{d}\mathrm{d}$ $(S_{H}’) \leq \mathrm{c}\mathrm{o}\mathrm{v}(S_{H}’; \prod_{n<\omega}H(n))\leq($ .
. 23 add (N) add $(N)=\mathrm{a}\mathrm{d}\mathrm{d}(S’)$ . add $(S’)\leq \mathrm{a}\mathrm{d}\mathrm{d}_{(}^{(}S_{H}’)$
. .
1.11 , add $(N)\leq \mathrm{c}\mathrm{o}\mathrm{v}(N)\leq \mathfrak{h}\mathfrak{p}\leq \mathfrak{h}\mathrm{t}$ . , 2.2
2.5 , add(N) $=[=\kappa$ $\mathfrak{h}\mathrm{t}=\kappa$ . , add(N) =[
ZFC .
26. Martin’s axiorn ( $\mathfrak{h}\mathrm{t}=\mathrm{c}$ .
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27. $\mathrm{V}$ CH ZFC ) $\triangleright$ , $\mathrm{P}$ , Laver property[1, Definition6 $3.27_{\mathrm{J}}^{\rceil}$
propcr forcing nofion . , $\mathrm{V}^{\mathbb{P}}$ $\mathfrak{h}\mathrm{t}=\aleph_{1}$ .
, $\mathrm{R}\mathrm{f}\mathrm{l}_{\omega_{2}}$ Mathias forcing [1, Subsection 7.4. $\mathrm{A}$ ] $\omega_{2}$ countable support
it ration , $\mathrm{V}^{\mathrm{M}_{\omega_{2}}}$ $\aleph_{1}=\mathfrak{h}\mathrm{t}<\mathrm{b}=\mathrm{c}=\aleph_{2}$ .
. Laver propcrty , $\mathrm{V}^{\mathrm{P}}$ [ $=\aleph_{1}$ . $\ovalbox{\tt\small REJECT}_{\omega_{2}}$
Iavcr property , , $\mathrm{V}^{\mathrm{M}_{\omega_{2}}}$ $\mathrm{b}=\mathrm{c}=\aleph_{2}$ 1 .
, , $\mathfrak{h}\mathrm{t}$ $\epsilon \mathrm{t}$ ([6, Theorem 43]
2.1 $\epsilon \mathrm{t}$ ). [6] $\epsilon \mathrm{t}<\infty$ $\mathrm{b}\leq\epsilon \mathrm{t}$
, 2.7 $\epsilon \mathrm{t}$ , $\epsilon \mathrm{t}<b$
.
3 $\beta^{(}X$ ?
, $X$ , $5a(X),$ $\mathfrak{h}a(X)$ .
$\mathrm{F}$ , $5a(X)$ . $*11$
3.1. $5a(X)$ , $\mathrm{M}(X)$ $D$ :
$X$ $A,$ $B$ , $A|\gamma B=\emptyset$ , $d\in D$
$d(A, B)>0$ .
. $D$ $\beta X\simeq\sup\{u_{d}X : d\in D\}$ .
$D$ $\beta X\simeq\sup\{u_{d}X :d\in D\}$ . $\lceil\underline{\eta}$
, $D$ $D’$ . $|D_{\mathfrak{l}}^{\mathrm{I}}|=1$
$|D|\geq\aleph_{0}$ $|D’|=|D|$ . $D’$ ,
$5a(X)$ 2 , .
3.1 0 , 1
$X$ , $X^{(1)}$
$\epsilon a(X)=\mathfrak{h}a(X)=0$ , $\mathfrak{h}a(X)$ $X$




, $\mathfrak{h}\alpha(X)$ $0$ 1
.
$\epsilon a(X)\leq \mathfrak{h}a(X)$ ( ) , $X^{(1)}$
, sa(X) $\geq 0$ $\mathfrak{h}\mathfrak{a}(X)\leq 0$ .
$5a(X)\geq 0$ . , $X$
.
32. $X$ . $X^{(1)}$ , $5a(X)\geq 0$
.
, $X^{(1)}$ , $X^{(1)}$ $A$
. , $A$ $X$ . $A=\{(2_{n} : n<\omega\}$ $\models_{-}$ .
1. $n<\omega$ , $a_{n}$ $U_{n}$ , $U_{n}\backslash \{a_{n}\}$ (\b7\iota , : $i<\omega\rangle$ ,
.
1. $n<\omega$ , (b , $i$ : $i<\omega\rangle$ $a_{n}$ .
2. $n<r\tau\iota<\omega$ $U_{n}\cap U_{m}=\emptyset$ .
3. $f\in\omega^{\omega}$ , $B_{f}=\{b\text{ },f(n) : n<\omega\}$ .
. . $\mathrm{D}$
$\kappa<0$ , $\mathrm{M}(X)$ $\kappa$ $D$ . 3.1 ,
$d\in D$ $d(A, B)=0$ $X$ $A,$ $B$
.
$d\in D$ , $g_{d}\in\omega^{\omega}$ , $n<\omega$
$g_{d}(n)= \min\{m<\omega$ : $\forall i\geq m(d(a_{n)}b_{n,\mathrm{i}})<\frac{\rceil}{n+1})\}$
. $|D|=\kappa<0$ , $f\in\omega^{\omega}$ , $d\in D$
$f\not\leq*g_{d}$ . $f$ , $B=B_{f}=\{b_{n,f(n)}. : n<\omega\}$
, $B$ $A$ $X$ . , $f$ ,
$d\in D$ $d(A, B)=0$ .
$\mathfrak{h}a(X)\leq 0$ . , , 12 [7]
.
, , $n=-1,$ $-2_{2}\ldots$
$C_{n}=K_{n}=\emptyset$ .
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33. $X$ , $X$ ( $C_{n}$ : $n<\omega\rangle$ , $n<\omega$
$C\text{ }\subseteq \mathrm{i}\mathrm{n}\mathrm{t}$ $C_{7i+1}$ , $X=\cup\{C_{n} : n<\omega\}$ . ,
$-\mathrm{b}_{\wedge}$ ( $r_{n}$ : $n<\omega\rangle$ , $X$ [0, $\infty$ ) $\varphi$ ,
$n<\omega$ $\varphi’’$ $(C_{n}\backslash \mathrm{i}\mathrm{n}\mathrm{t} C\text{ }-l)\subseteq[r_{n}, r_{n+1}]$ .
.
$X$ . . $X$ $\sigma-$
, $X$ $\langle K_{n} : n<\omega\rangle$ , $n<\omega$
$K_{n}\subseteq \mathrm{i}\mathrm{n}\mathrm{t}$ $K_{7\mathrm{L}+1}$ , $X=\mathrm{U}\{K_{n} : n<\omega\}$ .
34. $(X, d)$ , { $K_{r\iota}$ : $n<\omega\rangle$ , $X$
, $n<\omega$ $K\text{ }\subseteq \mathrm{i}\mathrm{n}\mathrm{t}$ $K\text{ }+1$ , X=U{K $n<\omega$ }
. , $g\in\omega^{\omega}$ ,
$d_{q}$ :
1. $d_{g}$ $X$ 1
2. $n<\omega$ $X_{7}$ y\in X\K -l $d_{g}(x, y)\geq g(n)\cdot d(x.y/)$ .
3. $n<\omega$ $d_{g}(K_{n-1}, X\backslash K_{n})\geq n$ .
. $n<\omega$ , $R \text{ }=\max\{n, \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}_{d}(K_{n})\}$ $\text{ _{}\iota}$ ( $K_{n}$ : $n<\omega\rangle$ ( $R_{n}$ : $n<$
$”’\rangle$ 33 $X$ $[0, \infty)$ $c$ .
$g$ $g(0)\geq 1$ . $[0, \infty)$ $[1, \infty)$
$f$ , $n<\omega$ $f( \frac{n}{2})\geq g(n)$ . $s\in[0, \infty)$ ,
$F(s)= \int_{0}^{s}f(t)dt$
$X\cross X$ $[0, \infty)$ $\rho,$ $\rho_{g}’$ , :
$\rho(x, y)=\max\{|c(x)-c(y)|, d(x, y)\}$ ,
$\rho_{g}’(x, y)=f(\max\{c(x), c(y)\})\cdot\rho(x, y)$ .
, $\rho$ $X$ . ,
$\rho_{q}’$
.
$X$ . $\rho_{g}’$ .
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, $X\cross X$ $[0, \infty)$
$\rho_{g}$ , *12:





$\rho_{g}$ , . ,
$\rho_{q}$
.





, $\rho_{g}(x, y)\geq|F(c(x))-F(c(y))|$ .
1. $x,$ $y\in X$ $n<\omega$ , $x,$ $y\in X\backslash K_{r\iota-1}$ $/J_{q}(Jj, y)\underline{>}$
$f( \frac{7l}{2})\cdot d(x, y)\geq g(n)\cdot d(x_{i}y)$ .
, : $c(x)\backslash =r\geq s=c(y)$ , $m\geq n$ $x\subset-$
$K\text{ }\backslash K_{m-1}$ $y\in K_{m}$ . $c$ , $s\geq_{-}n$ . $f$. ,
$l<\omega,$ $z_{0},,$
$\cdots,$
$z_{l-1}\in X$ $\rho_{g}’(x,$ $z01,$ $+\cdots+\rho_{g-1}’$( $z$ ’ $y$ ) $\geq f\cdot(\underline{\frac{\llcorner 9}{9}.})\cdot d(.fj,$ $.|/\mathrm{I}$
.
Case 1. $i<l$ $c(Z_{\mathrm{n}_{b}}.)> \frac{s}{2}$ .
$f$ , $\rho_{g}’$ ,
$\rho_{g}’(x, z_{0})+\cdots+\rho_{g}’(z_{l-1}, y)>f(\frac{s}{2})$ $\backslash (\rho(x, z_{0})+\cdots+\rho(z_{l-1\prime}y))$
$\geq f\cdot(\frac{s}{2})\cdot\rho(x, y)$
$\geq f(\frac{s}{2})\cdot d(x, y)$
.
Case 2. $i<l$ $c(z_{i}) \leq\frac{s}{2}$ .
$\rho_{g}’(x, z_{0})+\cdots+\rho_{g}’(z_{\mathrm{i}-1}, z_{i})\geq\rho_{g}(x, z_{i})\geq F(c(x))-F(c(z_{i}))$ ,
$\rho_{g}’(z_{i}, z_{i+1})+\cdots+\rho_{g}’(z_{l-1}, y)\geq\rho_{g}(z_{i}, y)\geq F(c(y))-F(c(z_{i})_{J}^{\backslash }$








. \rightarrow , $x$ , y\in K $r=c(x)\geq \mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}_{d}K_{m}$ , $d(x, y)\leq r$ .
,
$\rho_{g}’(x, z_{0})+\cdots+\rho_{g}’(z_{l-1}, y)\geq f(\frac{s}{2})\cdot d(x, y)$
.
$\rho_{(\mathit{1}}$.
. $s\in[0, \infty)$ $f(s)\geq 1$
, 1 , $\rho_{g}$ $X$ . , $\rho_{g}\geq\rho$ $\rho$
, $\rho_{g}$ . $\rho_{g}$ $(X, d)$
.
, $\rho_{g}$ $d_{g}$ . $\delta$ , $\langle K_{n} : n<\omega\rangle$ $\langle n^{2} : n<\omega\rangle$
33 $X$ $[0, \infty)$ . . $n<\omega$ ,
$.7^{\cdot}\in K_{n-1:}y\subset\prime X\backslash K_{n}$ $\delta(y)-\delta(x)\geq n$ . $d_{g}$ , $x,$ $y\in X$
$d(/(.\gamma\cdot)y)=\mathrm{r}\mathrm{r}\mathrm{l}\dot{\epsilon}\mathrm{l}\mathrm{x}\{|\delta(x)-\delta(y)|, \rho_{g}(x, y)\}$ . , $d_{g}$
35. $X$ , $\mathfrak{h}a(X)\leq 0$ .
. $X$ $d$ . $X$ $\langle K_{n} : n<\omega\rangle$
, ,3.4 . $g\in\omega^{\omega}$ , $d_{g}$ , $(X, d),$ ( $K_{n}$ : $n<\omega\rangle$
$.c/$ 3.4 $X$ .
$\mathcal{F}\subseteq\omega^{\dot{\mathrm{w}}}$ , 0 $\leq*$ -dorninating faznily . $\beta X\simeq\sup\{\overline{X}^{d_{g}} : g\in F\}$
. , $X$ $A,$ $B$ ,
$A|||B(\overline{X}^{d_{g}})$ $g\in \mathcal{F}$ .
$n<\omega$ , $\triangle_{n}=K_{n+2}\backslash \mathrm{i}\mathrm{n}\mathrm{t}K_{n}$ , $\triangle_{n}\subseteq X\backslash K_{n-1}$ .
$X$ $A,$ $B$ . $\Delta_{n}$ , $A\cap\triangle_{n}\neq\emptyset$
$B\ulcorner 1\triangle_{n}\neq\emptyset$ , $d(A\cap\triangle_{n}, B\cap\triangle_{n})>0$ . , $h_{A,B}\in\omega^{\omega}$
: $n<\omega$ , $A\cap\triangle_{n}\neq\emptyset$ $B\cap\triangle_{n}\neq\emptyset$ ,
$h_{A,B}(n)= \lceil\frac{n}{d(A\cap\triangle_{n},B\cap\triangle_{n})}]$
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( $\lceil r\rceil$ $r$ ). $h_{A,l\mathit{3}}(n)$ .
$g\in F$ $N<\omega$ , $n>N$ $h_{A,B}(r\iota)\leq g(n)$ .
$M\geq N$ $x\in X\backslash K_{M+1}$ , $d_{g}(x, A)+d_{g}(x, B\backslash )\geq M$
, $A_{1}||B(\overline{X}^{d_{g}})$ . , $M<\omega$ $x\in X\backslash K_{M+1}$ . $d_{g}$
, $a\in A$ $b\in B$ , $d_{g}(x, A)+d_{\mathit{9}}$ ( $x$ , B)=d $(x, a)+$
$d_{g}(x, b)$ . $n_{a\}}n_{b}<\omega$ , $a\in K_{n_{a}}\backslash K_{n_{a}-1},$ $b\in K_{7\iota_{h}}$ \K7 ,-1
{ , $n=$ $\mathrm{n}\{n_{a} , n_{b}\}$ .
Case 1. $n\leq\Lambda I$ , $x\in X\backslash K_{M+1}$ , , $d_{g}$ $d_{q}.(K_{Nl)}X\backslash$
$K_{Nl+1})\geq M$ , $d_{g}(a, x)\geq-\mathrm{N}_{i}\mathrm{f}$ $d_{g}(b, x)\geq M$ .
Case 2. $n>\mathrm{J}I$ . $d_{g}(a, b)\geq M$ .
$|n_{a}-n_{b}|\leq 1$ , $a,$ $b\in\triangle_{n-1}$ ,
$d_{g}(a, b)\geq g(n-1)\cdot d(a, b)$
$\geq h_{A,B}(n-1)\cdot d(a, b)$
$\geq h_{A,B}(n-1)\cdot d(A\cap\triangle_{n-1}, B\cap\triangle_{n-1})$
$\geq n-1\geq M$
. , $d_{g}(a, b)\geq d_{g}(K_{n}, X\backslash K_{n+1})\geq n>\Lambda l$ .
, .
36. $X$ $\backslash$ $X^{(1)}$




, 36 , $\mathfrak{h}a(X)$ 0 1 . , $5a(X)$
$X$ ,
$\epsilon a(X)$ .
16 32 , $X$ $\epsilon a(X)\geq 0$ $5a(X)=1$
. , $5a(X)>0$ $X$ ( ,
$5a(X)$ )
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$X$ , $\sup$ { $|D|$ : $D$ $X$ } $+\aleph_{0}$ $X$ exte $nt$
, $e(X)$
$\kappa$ , $\log\kappa$ , 1Og $\kappa=$ $\mathrm{n}\{\theta :2^{\theta}\geq\kappa\}$ .
$C$ , $\log(\sup C)=\sup\{\log\kappa : \kappa\in C\}$ .
37. $X$ . $X^{(1)}$ , $5a(X)\geq$
$\log e(X^{(1)})$ .
. $\kappa$ , $\lambda=\log\kappa$ , $X^{(1)}$ $\kappa$
$-\ulcorner(1(X)\geq\lambda$ . , $5a(X)\geq 0$ 32
, $\lambda\geq 0$ .
$l^{L}<\lambda$ , $D$ $\mathrm{M}(X)$ $\mu$ . 3.1 .
$\rho\in D$ $\rho(A, B)=0$ - $A,$ $B$
.
$H\subseteq\omega^{\omega}$ , 0 , $\leq$ dominating family .
$X^{(_{\backslash }1)}$
$\kappa$ $A=\{a_{\xi} : \xi<\kappa\}$ . 3.2 ,
$\xi<\kappa$ $a_{\xi}$ $U_{\xi}$ $U_{\xi}\backslash \{a_{\xi}\}$ $\langle$ $b_{\xi,i}$ : $i<\omega^{\iota}$) ,
.
1. $\xi<\kappa$ $\langle b_{\xi,i} : i<\omega\rangle$ $a_{\xi}$ .
2. $\xi<\eta<\kappa$ $U_{\xi}$ $U_{\eta}=\emptyset$ .
3. $\varphi\in\omega^{\kappa}$ , $\{b_{\xi,\varphi(\xi)} : \xi<\kappa\}$ .
$/’\in D$ $\xi<\kappa$ , $g_{\rho}^{\xi}\in\omega^{\omega}$ , $m<\omega$
$g_{\rho}^{\xi}(m)= \min\{k<\omega$ : $\forall i\geq k(\rho(a\xi, b\xi,i)<\frac{1}{m+1})\}$$\rho\zeta(m)=\min|k<\omega$ $\forall i\geq k(\rho(a\xi, b\xi,i)<\overline{m+1}-$
. , $h_{\rho}^{\xi}\in H$ , $g_{\rho}^{\xi}\leq h_{\rho}^{\xi}$ .
, $0\leq\mu=|D|<\lambda=\log\kappa$ , $0^{\mu}=2^{\mu}<\kappa$ . ,
$K\in[\kappa]^{\kappa}$ $\{h^{\xi} : \xi\in K\}$ , $\xi\in K$ , $\rho\in D$ $h_{\rho}^{\xi}=h^{\xi}$
( , $\xi\in K$ , $h_{\rho}^{\xi}$ $\xi$ $\rho$ )
.
$\{\xi_{n} : n<\omega\}\subseteq K$ . bn=b\mbox{\boldmath $\xi$} ’ $h^{\xi_{n}}(n)$ , $B=\{b_{n} : n<\omega\}$
. , $B$ $A$ $X$ . , $h_{\rho}^{\xi}$
, $\rho\in D,$ $n<\omega$ $\rho(a_{\xi_{\mathrm{n}}}, b_{n})\leq\frac{1}{n+1}$ . ,
$\rho\in D$ $\rho(A, B)=0$ .
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38. $X_{\mathrm{h}^{-}}$ , $\kappa$ $\mathrm{s}\mathrm{j}\mathrm{o}_{1}^{\mathrm{i}}\mathrm{n}\mathrm{t}$ union ( , $X\text{ }=\kappa\cross(\omega$
, $\kappa$ ). . $\kappa>2^{\lambda}$ $\mathit{5}a(X_{\kappa})>\lambda$ .
4
, $5a(X)>0$ , $X=X_{(_{\wedge}^{r_{)\mathrm{D}}})}+$ .
, .
, $X$ , $\epsilon a(X)$
. , $5a(\mathbb{Q})$ $\epsilon a(\mathrm{P})$ ( $\mathbb{P}$ ) .
, : $X$ .
Hilbert cube $\mathbb{H}=[0,1]^{\omega}$ .
, $X$ $\mathbb{H}$ , $\overline{X}=\mathrm{c}1_{\mathrm{F}_{\mathrm{L}}}$ X. $X^{*}=\overline{X}\backslash X$
. $i\mathbb{H}$
$\rho_{\mathbb{H}}$
, $Z$ , $Z$ $\mathcal{K}(Z)$ $\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(Z)\prime 1$
, $\subseteq$ cofinal $\mathcal{K}(Z)$
, $\epsilon\alpha(X)$ $\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(X^{*}))$ .
4.1 $5a(X)$ versus $\mathcal{K}(X$ ’ $)$
$\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(X‘))$ $\epsilon a(X\backslash )$ .
4.1. $5a(X)\leq 0\cdot \mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(X^{*}))$ .
. $\mathrm{C}_{0}$ , $\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(X^{*})1$, , $\mathcal{K}(X$ ‘ $)$ cofinal .
$K\in \mathrm{C}_{0}$ . $\overline{X}\backslash K$ $\overline{X}$ ,
. , 3.1 36 , $D_{K}\subseteq \mathrm{M}(\overline{X}\backslash I\backslash )\nearrow$ , ,
$\overline{X}\backslash K$ $A,$ $B$ $d\in D_{K}$ $d(A, B)>$ ($]$
.
$D\subseteq \mathrm{M}(X)$ :
$D=$ { $d\mathrm{r}(X\cross X)$ : $K\in \mathrm{C}_{0}$ $d\in D_{K}$ }.
$D$ s $a(X)$ $\leq|D|=0\cdot \mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(X‘))$ witness . $X$
$A,$ $B$ . , $\mathrm{c}1_{\overline{X}}A\cap \mathrm{c}1_{\overline{X}}B$ ,
$X$ , $\mathcal{K}(X$ ‘ $)$ . $K\in \mathrm{C}_{0}$
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$\mathrm{c}1_{\overline{X}}A\cap \mathrm{c}1_{\overline{X}}B\subseteq K$ . , , $\mathrm{c}1_{\overline{X}\backslash K}A\cap \mathrm{c}1_{\overline{X}\backslash K}B=\emptyset$ .
$D_{K}$ , $d\in D_{K}$ $d(\mathrm{c}1_{\overline{X}\backslash K\prime}A.\mathrm{c}1_{\overline{X}\backslash K}B)>0$ .
$d$ $d’=d\mathrm{r}(X\cross X)$ , $d’\in D$ $d’(A, B)>0$ . $\text{ }$
$\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(\mathbb{P}))=0$ $\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(\mathbb{Q}))=0$ [8, Theorems 82and
$8.7\rfloor$ . , .
a4.2. $\epsilon a(\mathbb{Q})=5a(\mathrm{P})=0$ .
, $\mathrm{c}\mathrm{o}\mathrm{f}(.\mathcal{K}(X"))$ $5a(X)$
Shade $(X’)$ $=$ { $\mathrm{c}1_{\overline{X}}$ $A\cap \mathrm{c}1_{\overline{X}}B$ : $A,$ $B\subseteq X$ $X$ }
, $d\in \mathrm{M}(X)$ $\epsilon>0$ ,
$\mathrm{S}\mathrm{h}\mathrm{a}\mathrm{d}\mathrm{e}(X^{*}, d, \epsilon)=$ { $\mathrm{c}1_{\overline{X}}A\cap \mathrm{c}1_{\overline{X}}B$ : $A_{7}B\subseteq X$ $X$ , $d(’A,$ $B)\geq\epsilon \mathrm{i}$ },
Shade(X* , $d$ ) $=$ { $\mathrm{c}1_{\overline{X}}A\cap \mathrm{c}1_{\overline{\lambda’}}B$ : $A,$ $B\subseteq X$ $X_{-}$ , $d(A,$ $B)>0$ }
$=\cup\{\mathrm{S}\mathrm{h}\mathrm{a}\mathrm{d}\mathrm{e}(X’, d_{}1/n) : n<\omega\}$
43. Shade(X*) $=\mathcal{K}(X‘ \backslash )$ .
. Shade(X*)K(X*) . .
$K\in \mathcal{K}(X^{*})$ . $K$ ffiI , $\rho_{\mathrm{H}}$
$\mathrm{W}$ . , $n<\omega$ , $K$ K , $K\subseteq\cup\{\mathrm{B}_{\rho_{\mathbb{H}}}(p, 2^{-n})$ :
$p\in \mathrm{A}_{7l}^{f}\}$ . $X$ $\overline{X}$ , p\in K ,
$X\cap \mathrm{B}_{\rho \mathrm{M}}(p, 2^{-n})$ $x_{p}$ . $F_{n}=\{x_{p} : p\subset \mathrm{c}K_{n}\}$ ,
$n$ $F_{\tau\iota}$ $F_{n}$ .
$A=\cup\{F_{2k} : k<\omega\},$ $B=\cup\{F_{2k+1} : k$. $<\omega\}$ $\text{ }$ . , $F_{r\iota}$ , $A$
$B$ $X$ , , $K=\mathrm{c}1_{\overline{X}}A\cap \mathrm{c}1_{\overline{X}}B$ . $\square$
$D\subseteq \mathrm{M}(X)$ , $X$ $A,$ $B$ , $d\in D$
$d(A, B)>0$ . ,
$\mathcal{K}(X^{*})=\mathrm{S}\mathrm{h}\mathrm{a}\mathrm{d}\mathrm{e}(X’)$
$=\cup\{\mathrm{S}\mathrm{h}\mathrm{a}\mathrm{d}\mathrm{e}(X^{*}, d) : d\in D\}$
$=\cup\{\mathrm{S}\mathrm{h}\mathrm{a}\mathrm{d}\mathrm{e}(X^{*}, d, 1/n) : d\in D, n<\omega\}$
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.
$d\in \mathrm{M}(X)$ $\epsilon>0$ , $L_{X,d_{:}\in}=\cup \mathrm{S}\mathrm{h}\mathrm{a}\mathrm{d}\mathrm{e}(X‘, d, \epsilon)$ .
44. $d\in \mathrm{M}(X)$ $\epsilon>0$ , $Y_{d,\epsilon}\in \mathcal{K}(X$‘ $)$ , $L_{X,d,\epsilon:}\subseteq Y_{d,\epsilon}$
.
. $x\in X$ , $\mathrm{B}_{d}(x, \epsilon/3)=\{z\in X : d(x, z)<\epsilon/3\}$ $X$ .
$X$ $\overline{X}$ , $\mathrm{B}_{d}(x,\vee’/3)$ $\overline{X}$ , ,
$\overline{X}$
$U_{x}$ , $U_{x}\cap X=\mathrm{B}_{d}(x, \epsilon/3)$ . $U=\cup\{U_{x} : x\in X\}$
, $Y=Y_{d,\in}=\overline{X}\backslash U$ $\text{ _{}1}$ , $X\subseteq U$ , , $U$ $\overline{X}$
, $Y\subseteq X^{*}$ $Y$ $\overline{X}$ , $Y\in \mathcal{K}(X^{*})$ .
$L_{X,d,\xi j}\subseteq Y$ . $L_{X,d,\in}\cap U=\emptyset$ ( .
, $r\in L_{X,d,\in}\cap U$ . $r\in U$ , $x\in X$
$r\in U_{x\prime}$ . - , $r\in L_{X,d,\in}$ , $X$ $A,$ $B$ , d(A $B$ ) $\geq \mathcal{E}$
$r\in \mathrm{c}1_{\overline{X}}A\cap \mathrm{c}1_{\overline{X}}B$ .
, U $r$ , , $r$ $A$ , $U_{x}\cap A\neq\emptyset$
. $B$ U $\cap B\neq\emptyset$ . , $a\in U_{x}$. $\cap A,$ $b\in U_{x}\cap B$
. $a,$ $b\grave{.}x$ $X$ , , $U_{x}$ $X=\mathrm{B}_{d}(x, \epsilon/3)$ , $d(x, a)<\epsilon/‘\llcorner\{$
$d(x, b)<\epsilon/3$ , $d(a, b)<2\epsilon/3$ . ,
$d(A, B)\geq\epsilon$ . $[$
45. cof(K(X ) $\leq\epsilon a(_{\backslash }X)$ .
. $D\subseteq \mathrm{M}(X)$ , $5a(X)$ , $X$ $A,$ $B$
$d\in D$ $d(A, B)>0$ . , 43 $D$
, $X^{*}$ $K$ , $d\in D,$ $n<\omega$
Shade $(X^{*}, d, 1/n)$ , $K\subseteq L_{X,d,1/n}\subseteq Y_{d,1/n}$ . ,
{ $Y_{d,1},/_{n}$ : $d\in D$ and $n<\omega$ } $\mathcal{K}(X^{*})$ cofinal .
46. $X$ , $\mathrm{o}$ . sa(X) $=0\cdot \mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(X^{*}))$ .
$\mathrm{B}$ , , $\mathrm{c}$ .
$\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(\mathrm{B}))=\mathrm{c}$ , . , $X$
, $\mathrm{B}0(X)$ 1 0 .
IA 4.7. sa(R $\backslash \mathrm{B}$ ) $=\mathrm{c}$ .
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4.2
, $X$ , $5a(X)$ 1, $\mathrm{c}$
. , .
48. $5a(X)=0$ $X$ !
49. $\epsilon a(X)$ $\grave{\grave{\mathrm{a}}}$ 0 $\mathrm{c}$ ,
$X$ $\ovalbox{\tt\small REJECT}$
, $\epsilon a(X)$ cof(K(X ) , ,
$\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(X^{*}))$ , $(\mathcal{K}(X^{*}), \subseteq)$
, .
Tukey order . $D,$ $E$ , $g$ : $Earrow D$
, $E$ cofinal $g$ $D$ cofinal ,
$D\leq\tau E$ , $D$ Tukey below $E$ . $D\leq_{T}E$ $E\leq\tau D$
$D\equiv\tau E$ , $D$ $E$ Tukey cquivalent , , $D$ $E$ cofinal
$t\uparrow/pe$ .
Tukey order , $5a(X),$ $\mathrm{c}\mathrm{o}\mathrm{f}(\mathcal{K}(X^{*}))$
, 2 $(\mathrm{M}(X), \leq)^{*13}$ , $(\mathcal{K}(X^{*}), \subseteq)$ lkey order
. , ,
.
4.10. $X$ , 2 $(\mathrm{M}(X), \leq),$ $(\mathcal{K}(X^{*}), \subseteq)$
!
, J\"org Brendle, ${ }$ , ,
, Stevo $\mathrm{T}\mathrm{o}\mathrm{d}\mathrm{o}\mathrm{r}\check{\mathrm{c}}\mathrm{e}\mathrm{v}\mathrm{i}\acute{\mathrm{c}}$
$*13$ , 2 .
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As I was going to St. $Ives_{f}$
I met a man with seven $wxves_{J}$
Each rvife had $s\xi_{A}’\tau’ en$ sacks,
Each sack had seven cats,
Each cat had seven kits:
Kits, cats, sacks, and wives,
How many were there going to St. Ives ? $*14$
$*14$ . . $‘(1$ ”, “0” .
